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States Postal Service with sufficient postage as First Class Mail in an 
envelope addressed to: Commissioner for Patenls, Washington, DC 20231. 
on the dale indicated below. 
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DECLARATION UNDER 37 CF.R. § 1.131 



Commissioner for Patents 
Washington, D.C. 20231 



I, Eugene Y. Chen, hereby declare and state that: 

1 . I am a named inventor in the above-identified patent application, which is U.S. Patent 
Application No. 10/809,134 filed on March 24, 2004. 



2. I have been informed that in the present application certain claims have been rejected in 
reference to U.S. Patent No. 6,947,315 to Iwata, which was issued on September 20, 2005, was 
first published on October 7, 2004, and was filed on November 7, 2003. 
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CONCEPTION 

3. As supported below, I, along with Fredrick B. Jenne, Thomas M Mnich and William 
Stevenson, conceived of the subject matter claimed in the present application within the United 
States before November 7, 2003. The subject matter includes a device including a magnetic 
random access memory (MRAM) array and a storage circuit distinct from the MRAM array 
which includes one or magnetic elements. The storage circuit is configured to store parameter 
settings characterizing applications of current to operate the MRAM array within the one or more 
magnetic elements. 

4. Exhibit A attached hereto is a true copy of pages outlining the invention which bear a 
date before November 7, 2003. Exhibit B attached hereto is true copy of an email memorandum 
with an electronic copy of Exhibit A attached. The email memorandum was sent prior to 
November 7, 2003. The actual dates of the pages outlining the invention and email 
memorandum have been redacted. 

5 . Pages i 1 - 1 3 of Exhibit A describe and illustrate the subject matter of the presently 0 r 
claimed case. In particular, page 12 of Exhibit A illustrates a block diagram of a circuit 
architecture including MRAM arrays and circuitry for operating the MRAM arrays. Page 13 of - 
Exhibit A illustrates a more detailed block diagram of data routes and control signal routes for v -.v 
accessing the MRAM arrays illustrated on page 12 and specifically includes a block denoting a 

MTJ configuration latch and another block denoting non-volatile MTJ control data latches. 
Lines 10-13 on page 1 1 of Exhibit A states an MRAM MTJ control latch may be used to store 
settings to operate an MRAM array coupled thereto. 

REDUCTION TO PRACTICE AND DILIGENCE 

6. From at least a time just prior to November 7, 2003 through the filing of parent U.S. 
Patent Application No. 10/809,134 filed on March 24, 2004, plans were undertaken to prepare 
the captioned patent application, which was commissioned to Kevin Daffer at Conley Rose, P.C. 
I did not abandon, suppress, or conceal the ideas set forth in the claimed invention during at least 
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the time beginning just prior to November 7, 2003 through the filing of the parent application on 
March 24, 2004. 

7. Upon information and belief, it is my informed understanding that diligence in reducing 
the invention to practice was therefore maintained from at least as early as just prior to November 

7, 2003 through the filing of the parent application on March 24, 2004. 

8. I hereby declare that all statements made of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 




Eugene Y. Chen 




3 



o 
"5 



c 
o 

■ MM 

A3 
Q. 

o 

CD 
N 



1 

I 

s 

S3 



? | 

o Cfl 

3- 

0) 



O 0) 



0) 



O 

o 
c 
0 



o 

■ ■MB 

c 



2 w o 

IL 3 h 
LU 



c 
o 

(0 

c 

CD 
> 

CO 



CO 



o 

< 





(0 




£ 


< 


3 


a: 


CB 




0) 




LL 


o 


O 


>> 








c5 


o 


E 




E 




3 


O 


CO 


Ar 




c 
o 
O 

ro 

CD 

Q 

CD 
jo 

Q_ 

o3 



■ 3 

o 
o 

© 

"D 

II 

CT s 



0 

JO 
ZJ 

£L 

>> 
CQ 

>> 
3 

CD 
0 

cr 



03 
i» 

CD 

CL 

O 

~CO 

b 

■+— > 

o 

O & 
+2 CO 

O 0 
CD ^ 

DO 



3 

o 

CD 

3 » 
JC ll 

r o> 

O c 
Z > 
© £ 



^ - .£ < 



c 
E 

■ MM 

h- 

CD 

3 
CL 

CD 



CD 
C 

o 



— c 

£ °- 

< CD 

C -~ 

0) 



CD 

3. 
o 



o a) WS a) 

if) CD 



CO 

*cd 

CD 
CL 

O 

> 

o 
<; 

o 

X3 
C 



CD 

^ CD 

5 g. 

E = 

< 

fD 

3 CD 

t CD 

3 O 

o 

(D CL 

*Z CD 

•— O) 

O 

■o i- 

© CD 

— "O 

O J 

= E 

° < 



CO 

© 



33 



5 s § * 



CO 
CD 
0) N 

s i 

iS a. 
tft o 

f • 



GO 

© § 

.3 E 

CO ~ 

§ O 



CD 

<! 

C w 
© c 

C ° 



© 
Q. 



c II 

oft 2 

— © CD 
.3 5= Q. 
A3 "a E 

f • 



-Q 

CD 

3 

CD 

C 

> 

o 

Q_ 

E 

c 
_g 

~o 

3 
c 



—3 



£ O 



ro 



3 

© »9 
cc: u 



CD 



o 

CL 

E <« 
— w 
o © 

^ C/5 

CQ -J 
^ H 
© © J5 

o ^ a> 
.-ore 

3 C 



CO 

CO 

CD 
i_ 

CO 

(D 
CD 

iS 
3 
> 

CD 

CD 

<: 

CO 
T3 



© 
O 



© 



CO 

© 



c 
o 

1 CO 

Eg 

©Q 

©CO 
© a3 

CO 

-a ©: 

<|: 

o> 
tE 

11 

L_ -J— ' 

3 CL 
OO 
© D) 

SI 

O CD 
c © 
© Q 

E-o 

« CO 

© c 
© g 

<b o 



0) 
T3 
O 



CL 
CL 
13 

C/D 

c 

o 

Id 
o 

4r 
'a 

CD 
Q. 
CO 



3 

o 

o- 
— > 

CD 
C 
"i_ 
=3 

Q 

o 
E 

0 



< 

or 
0 

JZ 

h- 
o 
_c 

CD 
CD 

a 

"a 

CD 
CQ 

CD 
C 



a 

CD 

o 

CL 



CO 



o 

CC 

CQ 
-♦— ' 

CQ 

Q 



o 
a 



© 



"D 

© 
N 



CL 

O 

"© 

g 

E 

© 
C 

>. 

Q 

JZ CO 

I— o 

CD'CI 

' CD 
Q O 
.CD 

•■ o c 

I © 

I- o> 
co.E 
c o 
o 3 

cl a) 

Oq: 

CO 

?1 

3 © 
§©• 

co < 
©rr 

,si 

CO • 



Q 



"E cd ■ - 

Q-> i 
3 

m O 



CD CO 
©T3 



CM 



S 3 



.3 /- 



■ 938 ■ 9 



a 



(Or 
> 

o 
Q 

o3 



o 

Q_ 

TO 

"55 

< 




©.2 



0 



p Sal* fl-Ul^ 



3 </) 





c 



■- 0 » o > w fll c C $ ra . -C — ^ w ^ 




I u 

1 



1" 



cm 

2 (V 



(5 



6 1 - 



o 

3 

■ w 

a 

E 
< 

-Q 

TO 

US 

3 
< 




S S 

CO © q 

— c j: 

O ^ 0 
> O) o 

■o Q © 



o 
c 

CO 
0 

o 
> 

O 0) 0 
CO .C "O 



^ 0 

*D (0 
0 J+- 

O 03 
0 -C 



0 ^ 
5 O 



0 



D 

E o 

©00 

£ co jo 

,3 0 3 



05 0 

© 0 0 
£00 

o 0 5 

(5 C O 

c 

0 ±i ■== 

3 © © 

c ™ <*■» 

0 

J- 5 Q- 

3-i £ 

>» 3 

■o - 

0 - 



0 



0 



2 5 



0 



0 



0 



O CO 



O 

O 
0 c 

> 

2 3 

-3 J2 

CO - 
0 "3 
(0 H- 

© 

its 

E 0 

30 

O ^ 

© 0 



CO 

05 



0 0 
-S3 

_0 TO 

CO £ 



CO 

0 0 +■» 
N .!= It 

35 
0 
3 



0 

N 

0 



03 
0 



3 

o 
c 

0 



> 

CO 
CO 
0 

o 
o 



3 

cr © 

£ N 

© "35 
_c © 

3 

2 

£±3 0 
c — » 

co in 

0 c ^ 



2 

^ -Q co 
* = 



5"° 



C 

0 



3 

O 



a .si' 



0 



£2 



c 

_ 0 

co <*- b 

co > 3 

o .Q o 

o c 0 
as £.£ 
»- ±1 ™ 



3 3 

1o 0 

© — 

>° CQ 

.Sec 

-=05 

© ±i .±i 

— O) G> 
o — — 



0 o 

Is 

Is 

a. o 

0 — 

co -£= 
■a = 

1 2 



O O 

IS 

co o 

I! 

CO " 



P 3 



O « 
— CO 

3) o 

o c 



^ — CO 
s- 0 .9 
0 q. »- 

>» c 5 

05 C > 

— 05 

0 X 

0 0© 

C 

05 

CO 
< 



CO 

c 

o ■ 

CO 



3 

o 

3) 



05 



© a 



0 0 5 



05 5 
> O CO 



o 

© ^ 05 

=5 2 o 

T3 0 * - 

0-2 

0 05 

£ — 0 

2 00 © 

CO 05 © 
0 "O 

"° ° ^ 

3 0 

« 0) +j 

g-2 0 

£ s ° 

05 $ C 
® 0 

0 > -F 
CO 5 x 

3 © ■ 
5.JD T3 

17 > 0 

S5-S 

3) 

.- © 

^ T5 



a 
o 

o 



o 

o • 



c 
o 

CO 
0 
"3 



CO 
CO 
0 

o 

O 



£ £ 



5^£ 



3 Q. 

05 C 

is-8 

3 o 

Q. 05 
— O 

= 1 

o >, 



1 B 

1 U 

I •<! 

1 « 



g 

5L 



a) 



1 3 
i-i 



5P 



o 2 
co ™ 

« < 

o o 
to 0 



T3 3 
< O 

&! 

CD _| 



— CQ 




CO 
















ha 












CO 




>* 

o 
TJ 


rlaye 


can v 


lay 


._ 


0 
+-» 




CD 


■ MB 

"O 


C 

■ wmmm 


an 


int 


o 
E 
0 


The 


bles 


The 


re 


Id. 


ria 


CD 


co 


03 


CO 


■ MM 

73 


o 


■ MM 

«*- 


> 


co 


Ui 


(/) 


O 
+■» 


c 


CO 


CD 




■ MM 


0 


CD 


"5. 


o 


■ mmm 

T3 


rac 


no: 


o 

Q. 


pu 


CO 






CO 


ch 


yer 


o 
c 




Ui 


_co 


o 


CO 


c 






5 






o 
c 


o 


o 


c 


3 




+-» 






tO 
(0 


s the 


CO 
CO 

■ mmu 


wafei 




(0 


Ui 


c 


MT 


ned 


plin 


twee 


CD 


c 


3 




CD 


O 


CD 


1— 


o 





0 



0 
O 



0 0 

0 o 

*" 0 
r- s_ 

O 0 



0 
CO 
CO 

o 



3 0 
O -C 



0 ~ 

re § 
g w 

= 5 

CO -q 

CO 0 
CO .h 

D) = 

C ^ 
■- 0 

P 

O CD 

if - 

-CD 3 
+5 Z 0. 



JZ CO 

o ±: 

±i 3 

g co 

CO £ 

"O (/) 

0 ■= 



£ o 

73 0 

0 ~ 

CO ^ 

CO CD 

£ to 

O CD 

c > 

■- 0 

o -0 



.2 x: 

0 ~ 

2 i 

0 0) 

5 £ 

"5 </> 

% £ 

™ ° 

■= 0 

o £ 

CO |£ 

V c 

0 £ 

t a 

3 3= 
O T3 



CO *t — m- £ r- ■ 1- 

m i«u r\ C\ £- ^- 



0 O O .± 

*" 0 0 

c 3 £: 3 

o E c E 

O CO O CO 



5 -e 

E 3 
3 .2 
E "o 

Q- C 

O CO 



CO 
0 
TS 

£ C CO 

eP 

CO o 

C s_ 0 

P 0) o 

t > 3 
3 CO T3 

O "Z 0 

0 

> c ^ 

CO CD C 

0 £ .5? 
c *t to 

= >; u 

= s.1 

O 0 
CO CO £ 

■D "O = 

C 0 0 

CO (/) 0 

£ 3 -Q 

r =EP c 

O co re 

Z 0 if 

0 -Q CD 

r w it 



0 



CO 
0 
T3 
3 



re 

"co 

0 
"D 

= CO 
Q. — 

E * 

CO 0 
CO c 

a* 

0 CD 

o -c 

co co 

T3 0 
C T3 
CO > 

-C o 



0 

JO 
3 

a 

c 

0 

k_ 

3 

O 



3 ^ 

O O 

co 2 

"? < 

o £ 

0 O 

■E >, 



Q 

s 



0 



0 -o 

£ 0 

N 

It 

CO O 



CQ CD 
TJ 
C 
0 
+- Q- 

CO 0 
3 "O 

=o .E 

ro CO 

O 0 
"D 
0 3 

-Q i= 

re Q. 
0 E 

-Q CO 



^C 

A) 



■j0 



CD 



CD 



o £ 

CD C 
3 £ 

<5 o 

£ •= 
£5 




-C CD 



_ 2 

"D Q. 

"5 £ 

t£ CD 

CD CD 

1" 

(0 Q> 

« B 

~Q CO 

CD S 

> CD 

> >+-> 
w 5 



0 



CD ^3 

■S> o 

c 2 
o 

° o 

CD £ 

CD L " 

^ CO 

O) CD 

CD o 

a -d 

O CD 
O "D 

3 



c 

F » 
£ 5 

SI 

El 
o. 5 

O 0 

CD 



3 

O 

I* 

CD o 

> c 

T5 O 

CD 
"O 

CO 



- CD 
U) "a 
CD ™ 



i.5 

CD 



.a o = - 

— _ <-» — ■— 



^ .- 

cc .E 
j= o 
a. 



£ 

CO 

CD 
CO 



c o 

CO +" 1 

O CD 

5- > 

CD '43 

> CO 

JS CD 

CD 

CD £ 

^ CD 

_c £ 

H 3 



Q. 

v £ 

CD * 
_Q CD 

*- J5 

-C 3 
O) Q. 

■ MM 

s s 

II 
o o 

E o 

CD ±i 

° > 



= 5 

C CO 

CD a 

CD ±2 

« I 

i- (0 

a • 

2 i. 



8 s 

= 2 a. 

^ 55 c 

CD 
&- 
&- 

3 

O 

CD 



:= _c ^ 

^ a i- .» 



3 c 

CO <y 

=5 x 

"D - 

C > 

CO ™ 
+-« 

0 ■£ 

CD p f0 

"CD "0 

CO s- 



5 

CD 0 

_C i- 
3 

-*-" 

CO CO 

.= © 

■D Q. 

TO g 

O 0) 



a 

< 

Q 



o 



5 



2 



o 

-as 



i 0 



0 

O 



03 




0 



o E 

— o M ~ 

0 CO "ST tO 

£ c ^ "to 



.2 to c 

lis 

« £ S 

— to 
0 a) 
a »- 



TO 
0 

TO = 

.E E £ 
.E o (o 



c SZ tO o 
0.5>O)£ 

g r- g ^~ 
0 

"3 0 E 
= r o 

TO . T3 
Q. 0 CD 

O £ (0 CD 

to O 0 "° 

42 *- f£ co 

.£2 "O as — 



as 

o 
> 

(0 
TO 



c 

0 



5 it 



0 
O 

c 

0 



0 



0 0 



C 

0 

i_ 
&. 

3 

O 



to 
c 
0 
to 



< -o ^ 

C 0 
TO -C 



to 



to 



as 

4— 
O 



0 

to 5-d 

a5 ,S2 £ 
o to as 

> 0 Q. 
0 lJ o 

to £ o 

2 S T3 
5 0c 



"5 <a 

to 2 

*i 

O X! O 
"D C — 5 

S 

S.E.g 

i s © 

as ^ o 
> c 5 

t0 0 0 

: -q 



■§ £ 

5 to 

£ « 
t 0 

3 *- 

O 0 

.E 0 

P£ 

as «*- 

E ° 

0 



0 
> 

as 



to 

0 
O 



0 



0 co "O 

0 S 0 

5 C J= 0 O 0 

H tO TO *3 -Q TO CO 



0 
0 



o w o 

J- 0 c 

+■> = 4i: 

£ = 0 



J E £ ~ 

*- o 

to to 



O 0 

I? 

0.°» 



-E TO 

TSO? 
C > 
TO "D 0 
0 O £ 

4S E g 

M- TO ■= 

<u -S re 

^: 

= .£§ 

*s CQ ...> 

-C O 

£■§5 

JO 3 
4- O 



0 



0 ±f 

e a 



< ° 

0 

S O 
J E 

+- c 

O '§) 
> TO 

= E 

!d to 

.2T5 

£^ 
o o 

> s 

o 5 

q. to 

£ ° 



T3 <£ ■= 



0 s 



0 

4— 

0 



— r- 4- ^ TO 



TO — 

o o) £ 

W m 3 

0 ro 
r- tO 

> C TO 



3 

Q 



n3« ° 
to Q> S 



TO q 0 |— q Ql 



C5 

e 

< 
q 



o 



!- 1 



O) 



ffi 



Ho 

< 




zy w 



6^2 
— <c > 



to 
to 



0 s 

re £ 

•4-" 

> o 

tO »3 

2g 
£ '55 



re 

. 1— 

c o 

O LL 
£ CO 

c a 

i 5 

3 to 

0) 

0 
o 
o 



T3 
3 

re 



a? 

3 

re 
o 

0 



0 



3 

O 



Q. 
O 

0 
-Q 



3) 

re >* 
±i re 

>l 
re 0 
!5 ">» 
o 0 



CD "3 
3) > 

re c 

to 3 
re 3 

« — I MM* 

.3 JT 



CO 



a? 



CD 
CO 
3 
CD 
0) 

E 

w re 

fc CD 



c 
o 

■ ^m 

o 
3 

3 



3 £ 

.is 

re £ 

a > 

CD g 

iS CD 
— 3) 

§5 



o 
c 

>> 
re 

£ 

re 
c 

3) 

'55 
re 

CD 



tO 
3 

T3-2 
3 ■— 

2 | 

3) > 
CD </) 
73 CO 

re Q. 



j= 3 

12 3 

re 3 
,3 

to _^ 
re 

r- CD 



3) 
3 
O 
3 

CD 



O 

0 
.3 .3 

3) — 

'E 0 



0 O 

03 g5 

o o 

5- o 

§>73 

* re 

^ P 

O ir 



to 
re 



0 
.3 



0 



ro 3 5 5 E £ 



73 ~ 



73 

0 



0 



^- ,« o 0 



+- 3 

o 

a) o 

o 3 

3 3 

re 17 

"to © 

'55 I 



0 



0 



H 31 



to o 

re > 

!5 to 

£ £ 

■- 3 

o ~ 

c s- 

re o 

to 0 

re -3 



0 

3> 

re 

o 
> 

to 
re 



0 



73 ^.<2 
0 c — 

35 

$ J 

si 

O .3, 
3 -3 

to re 



0 

s «■ 

re c 

s_ — 

CO ■ 

0 .9- 

"3 _C 

O 



Q. 

a 
re 

0 



2 § 
.5 re 
0 0 

3 3 



"3 

0 
3 
3) 

'55 
0 
"3 

to 



n — 

0 

0 5 3 

are 3 
re 1- 
o 0 ^ 

0 o 0 
re re 

£ 2 • 

1 c.2 

ie'f 

33 £ 0 
_c o 3 

£ -3 ~ 

"3 to 
5 re to 

to P P 



to • 
■3 * - 
3 ■ - 

ro 0 o 

g s I 

O . 0 

= .£« 

3 ■ i- 
— '30 

3) (0 
3 © O 

0 re S 

O 3) W 

to 3 .5 



22^ 



_>» re 73 C 
0 5 > 



to 
re 



0,0 

.E o 



o 
re 



re joi 

O O CD 



re 

a mi 

0 



< 

or 



0 
> 
o 



= 3 ro 3 
= 0 0) 3 

re — o) — 



0 ry 



3 3 
0 O 

^ ±; 

2 3 

a o 



^3*3 
< « = 



i-3 



re 

E 

0 
i_ 

3 

O 
■3 

re 
0 



a. 
o. 

re 

0 



re 
E 



^ s o 



J2 Z 



o — 
a£ 

II 
re 0 

3 

0 

re 0 

0 ^ 

0 

^2 "3 



o re 

■3 

re 3 o 
0 ■=» > 



3 0) jg 

3) = 5 

.E S " 
303; 

(0 i_ 35 
0^3 

to 
re 



0 — 

= g 1 

> O 3 
^ CO ^ 

"ere 
o c 

re '^3 m 

0 o 

^ 3 
0^ I "2 



3) 



o .E 0 

« to o 

2 0 3 



ss ■=» re 

^ 3 

10 C 0 

.2 *• re 

3 0^ 
^ "3 



T3 
3 

re 

to 
3 

o 
■3 

re 
0 



3 
o 

■ MM 

o 

3 
3 



I - < 



2 ^ 

77. 0) 



1 2 
1 ? 

1 F 



0 



0> 



0 
O 



CD 



o 

Q 




t: c 

I! 

= 1 

■* o 
o o 

o o 
CO > 

CD = 

<= E 
£ S3 

0 Q. 
O 

3S 

1 = 

ID 

3) "o_ 

1 | 

co h 

■- © 

05 "SZ 

■§ 5 

a .c 

0 ^ 
JZ 0 
H CO 



5- 0 

a? c 
o *> 



£ w CD ■= 



(U • 3) 

CO 3 
0 -Q 0 

"5 "O 
5- CD - 



0 
o 
c 

CD 
CD 



0 



> CO 

E 



03 

> 

CO 
CO 
CD 

o 
o 



c 
o 

-Q 

■ MM 

"D a 
c ±; 

O Q) 
CO O 

■ mmm m 

= -a 
■S >- 

03 o 

Is 

«+- 
Q- 03 

CD g 

£ o 



- E -2 

o 5 ft 

o ^ > 

+5 3 cd 

3 ■= JZ 

-Q Q. — 

5 c 

CO 03 .= 

3) 0 "° 

C t CD 

0 O c 

1 ?« 

> .E x 

CO ^ CD 

>» O C 

o CD 

Q. § .E 

CD CD 0? 

+-> -t— ' 



= 3 

CD 0 



03 



0 
O 

E 



0 



■E CO 

±3 o 



= ^2 CO 



= 0 o 

O 1 

c r 2 
0 



5 

03 



" 0 

c ti 

03 03 "D 

° -a 

0 c 

03 



T3 

03 



O 
0 



CO 
0 

c 

3 
"3 

C 
0 
l. 
3 

O 

0 
+■» 

0 



"3 

0 03 

>, co 



0 _ t: 
c 



g §-"3 
0 

c 5 0 

gig 

3 0 0 
O JQ X 



o 
E 

CO 

0 

_Q 

03 
C 
0 



< 



o 



J CT 



0 



03 



o 
o 




pit. 

£ 5- 0 

| g o 

CD _ 

. o 

o c 

8 ° 



0 TO 



0) 



05 
TO 



TO 0 

Q. E c 

3 0 TO 

S = " 



TO 



° TO O) 



CO 
TO 



_ E ~ 

tl 5! ^ 

£ !!! s 

0 TO 

S -O TO 

E TO *S 

0 r- 



O TO 

ro o 

& > 

Q. 0) 

TO £ 

^ J2 

■ TO 

lO Q. 

2 §■ 

o 9 



2 ■ 

c .2 

C TO 

0 := 

J- CD 

t § 

E > 

re o 

re £ 

T5 Q) 

a 

E ® 
8 



< 
Q. a> 

CO 

S .E 
° c 

0 $S 



-+-> n> W 



O) 



-0 



0) 



TO 



0 



-° .2 

TO V-< 

1= TO 

0 s - 

£ 0 

c a. 

3 O 



TO O 
r- C 

■■■■ 

CO "O 

0 CO 
O) CO 

TO 2 

<d £ 

O) Q. 

5 5 



■ 

o 
0 

-Q 



CO 
3 
TO 
O 

>* 
O 

E 

0 



CO c 
Q. E 



T3 < 

CO ^ 



o o 

'E TO 

E -o 

-Q c 

3 o 

c = 

0 TO 
> 

0 O 

Q. C 

0 1 

-° TO 

C ~ 

to a> 

o a) 

co £ 

— O 

I— > 



E | 
I" 

u 

0 ^ 

x: 0 

-Q 

1? 

CO 

TO 0 

0 g. 

£ E 

"5 0 

> CO 

Q. *- 
Q. C 
3 — 

CO 

S- 0 

1 ? 

O TO 

a. s - 

0 O) 
1 & 



o 
0 

o .S2 
5 ® 



H .S- 



2^ 

0 ^ 

0 0 

t5 £ 

£ o 

2 T3 

Q. 0 

1 § 

TO C 

O O 

0 '^3 

si £ 

TO Q_ 

O O 



q_ Ui 

^ "1 

< s 
i< 

S a: 

a) IE 

— 

O o 

— 

3 C TO 

O — = 

.± c 2 
00 s " 
^ j- 0 

a & 2 
2 0 s- 

Q. c E 
0 0 0 

> TO 0 

m W - 3 

"O TO 
■D Q- H ~ 

TO 3 _>> 

O £ a 
o a 
003 

£.00 

CO 0 I 

0 L O 

"D Q. Q. 



. e 

! b 
S < 



I 
I 



o 

2 O 



I 1 



h 

i ,H 

1 5 



1 ^ 

71 .v 

S v. 



5? 



P 



0) 

o -C 

> o 

c IS 

O —I 



o 
o 



< 




0 

-D 



0 



to 
0 
E 

c 
TO 

</) 

0 
(/) 
3 

i > 

> — 

£ = 

0 0 

£ ± 



£ 5 >>o 



» 5 J * £ 5 

B^W 



0 o 

g 0 

o -° 



0 

> 
0 

5 
o 



c 
o 

a am 

+■» 

o 
c 

3 



< re 3 



TO 



0 

■ MM 

0 
> 

o 

Q. 

E 



o Q 



3 0 



c/) 



0 
TO 



O 

e 
c 

TO 
O 

TO 

0 

c 

0 

0 

■S £ 

0 

0 c 

> E 

0 TO 
Q. O) 

» s 

1 = 



S o 

£< 

TO ■ 
T5 C 

(/) 5 

C 0 
O Cfl 

5 £ 

§ t 

o ° 

S | 

2! o 



0 g 
O 3 

Q- 0 

0 -Q 

£ ^ 



0 



3 



O 
O 

</) 
0 
(/) 
3 



O TO '43 Ej "Jr 

c/5 TO O 

TO n) z; 

TO {/) </) 
0 3 5 

« &« 

n Q) » 
aw?' 



.£ o 

0) c 
(0 o 

£ ° 

IS 



c 

0 o 

1 £ 

— (/) 



® ■£ 0 

TO 3 ^ 
0 

o re *- 

£ 3 2 

+* 5 ° 

3 2 jr 

12 £ 



£ 

0 

_ 0 



Q. 0 
O = 

0 TO 

.£ o 
> 



0 



3 

TO I? 
> TO 



5 O £ 

0 
> 

£5 



TO 



■8 ~ 

TO </) 

.± 0 
(0 

0 O) 

"U C 

(/> 

— 3 

Si "u 



£ 

0 
(/) 

O 0 

Q-£ 

s § 

£ o 
o E 

TO P 



(/) TO 
D) C 

c o 



I 

c 
o 
c 

0 



art: 



+-> '43 TO 

+■» .— i — 

0 "O — 

W "U o 

0 TO ^ 

"D 9 

C TO ° 

to "u 72 

i- TO ^ 



11 
S £ 

< -3 

TO 

5 O 



0) 



ti O 



0) 



c 
o 

o 



■° ... 



< c 

< ^ 




— < > 

CD ^ </) 



0) 



XJ 



■o 

< 



fte|<p 



; ■ Q r r - 



P9|93 MOy 



3 0> 
Q- *D 
0> B 

If 

3, < 

< 




3 
Q. 



m C> 



f I; 

to *G- 



< 

o 
E 

<u 




;a. ; 



XI 




3 a> 

O = 



» J 
3 < 



u 
< 



,uis.>uejjn3 :f u C 



paps Moy 



3 o 
to = 

If 

.3 < 

< 



"TO,, 



O 



o 
</) 

Q 

o 
13 



c 
o 

o 




0 



T3 



0 O 

o 



in 



x "D ru n 



o 

co c 
-J O r-: 



0) 0 
0) _c 



CO 



co (/> c-q 



0 ^ 

0 




o . a co ~ ^ *- o 




u) ** to O o 

5 <« « _, cs T5 .± 

<fc-=+s a>f « w 

•-c 5£ <° Q 3 

<0 <+- E w n O 

- c 





< 0 0 Q.co£ §>g>ccifi 0 o 

X 0 Cm 5 CO JS m = •"= ^ 



f E6 </>Z 
O oJS co o 



3 0 0 



n =i- O CO "D o 3 

?-§£.2 o o > 
Sco o g <o z * 

o-2 c = <° =-S 



CO 



CO 0 



-* -C fc X 0 -* 0 
^ c co °+-*= O « 



co.E 



c c 

o o 



0) 



ubzo 



Era T= vj m 

O ® s_ C O £ CO 

£: c o coO OT3 



0 

— CO 

2i = 
r 0 o 

u o-ts co 
^2 co 0-C 

CO -.5 3 

* i- P o 

0^0 = 

0- 5 . CO 

ot=$o 

_ c V) 

o§o = » 
> ^ a> JS — 

C-C o -Q 

E- ^ E £ 

CO CO "O 0 O) 

1- m r n 



o 

Q.Q £ o a 



CO CO ®±5 



Q 

C3 



< 
o 



o o 

re £; 

o O 

o .E 
i2 E 




■o 
c 
re 

> o 

*- 0) 

(/) 

re 



c 

re 



© 
"D 

o 

re 
i_ 
o 



re 

> 

o ^ 
to t/> 

D) C 

S ° 
© ~ 



re o 

©< 
c Q 

°> D) 
O) 3 

c o 

Is 
r * 

O .Q 



E 
o 

0 

Q_ 

E 
re 
x 
0 

c 
re 

Hi 

re 



C/) o 

^ i 

0 «- 
J2 re 

Q. 0 

0 O 

+-•</). — „ 
(/) Q) U) 

£ C C 

= © ' 

re to 2 
o ^ 

2 

£,3 0 



0) 



0 T3 — 

ore.?? 



— vu a 

E 0 x 0 £ 
■E 3 ® -° t 



i_ re c 

« 3 £ 

l. i— » re 

CD ^ " — ■ 

c re 

Si® 0 



Hi 

re 
E 

re 
<*-» 

0 

E 

Hi 
0 
Hi 

-3 



0 .c 

W o 

■5 re 

© ^ 

° P 
° o 

-Q 

re JS 
o re 
ui-o 

— o 

© . 



o 

o 

0 



Q. 

E 
< 

c: 

CD 
3 

o 

<D 




0) 




_C O — 1 ro 

« « s 2 

(ft C. 

Q 3 o 
ll o 



Writi 

1 

1 












Dad 

1 









> > 

m o 



> 



> > 
m o 



a 
a. 
> 



> > 

LO O 

CO 

a 
a. 
> 



> > 
m o 

CO 
D 

a. 
> 



2S 

Is 

I- 2 

Q- O 

tC CB 

Z & 
LL. U) 

111 iS 

851 

0 o 
o r-: 

0 

" O 



* o 

cc c 

t/> 05 

(0 3 
O 

c o 

a) o 



a> a) 
o a 

^ C5 
0) «- 

«- t/> 
(0 to 

>, o 
-Q o 
■o ro 

2 c 

2 2 

o 



w *~ o 



3 



o 

0 -a 

1 c 

f | 

0 % 

S5 



0) 



o 
o 

to .2 

=i 

^ en 

t/> T- 

3 a 

Q-<4- 

O 



~ to 
to 
c 
0 

Q. 

£ 
o 
o 



3 

(ti 

0 



0) 



a> 



0 



CD 



> 

0 _ 
en 3 

O 0 
> Q. 

c E 

O 0 

o c 
0 to 

a. co 
o g 5 

■o '5 

0 0 

a </> 

o O 
*" < 

<£ Q 



c ~ 
o c 

0 
(0 i- 
— 1_ 

0 3 
O O 

II 



0 Q "O 

2 ^ ^ 

o o c 
.12 c fc 

tfl O 3 
COO 

2 >- 0 

3 O _C 
£ *" ** 

SS| 
£.28 



1 < 

1 R 
s « 

1 c£ 



o 

2 -3 

•3 



0- 



a 



C 



2 o 

o -J 

O ±i 
+-» 00 

c o 

■£ r 

O 




3 
O 
CO 

a. 



T T 



1 



> > 
ID O 



cm £ o 

8 o g 8 



T . T 



r 



> > 

w o 



T T 



r 



> > 



T T 



c o 



k. jl. o 

o z o 





aojnog luaunQ eui-j ;iB|q 



>iu!s;uaojro aun ;iB!Q 




CO 
LL 



c 

~C 

c 

o 



S, lu 
© °3 



CO 



LL 
<D LU 

■S ss 

— (a 

Q. O 

£ ro 

CO 



0 
CO 



o 
> 



3 O 
Q.O 

Is 

re 

I s 

> Q. 

J- © 

= £ 

co -Q 

I 2 

cu c 
■c o 

H O 



^3 



0- 



1 1 

I I 



2 



CD 
&- 

CD 



o 
o 

m 

O 



c5 




'-52 
;<5 

'> i 
.1- < 

Jcol 

o 

; 3 : 
: O 
•CO 



■■■■■■■■■ T 



E 
< 

o 
E 

0) 



5 




I 



1 u 
1 < 



/ers 








Drh 








. .? 
eg- 

a 

• 3"' 

11 


Margin Mode 


Column Select 


Sense Amplifiei 


7:3' 










3Q* 

£E^ 



p; 



n 



i 



E- 
< 

o 
E 

0) 




n 








m 














if 










o 


"5 


fiei 




T3 






0 


a> 






2 


CO 


e Amp 




rgin 


umn 


pot 






en 


m 




Co 


en 








to 


#©:' 








III 








a: 









"3- 

o 
00 



v 

9- 



; ^tjjiilgjuajjn'o aun vMoiy:^_ 



2 VJ 

£ E 

3 « 



CO 

■ MB 

0 



£ £ 

= | o 

CO CO 5 "O 

to > g (0 

b to ft 

= re o 

o 0 

o ™ o o 

re !t 0 



c 

0 



c 

0 CD 



c 

CD 



- 3 ^ £ 

CD O q CD 

C c ** -c 
0 2 ** 

S 0 §j re 

CD — CD _fD 

£ *5 re 

ECO 0 U 

S re c © 

4- D) — 2 
CO CD i- 

0) r 0) 
i_ -r- +-» 

5 5 re 

cd E E ~ 
n o o ^~ 

— o CO a 



T3 
CO 

£ CD 

■E £> o> 

CD ■— - 

-Q o b 

co re - 

— is CD 

= CO c 
CD > ™ 

i2 ^ ? 

0"O 2 

-C 0 ±3 

h E c 

3 CD 



CD 
O 

£ 

CD 
i_ 

CD 
s— 

0 
IE 

CD 
s— 

3 

"re 



c 

CD 

3 

O 

0 



0 



CD 
O 
£ 
0 

a 
0 



o 

Q. 
Q. 



1*2 

13 



0 
CO 
CO 

o 



0 "U 
= "O 

re re 
co o 



O cij — 



■ MM 

o 

Q. 
0 



0 5 re 



c 

0 



5 

■§ re cd 

_j OQ 
> CO c 
ceo 

0 O £ 

t CO 
3 = £ 
O 0 0 

£ ° t 
— 1-3 

O) 0 o 



0 

£ 

CO 

o 

0 
£ 

o 



0 

To 
co 

Q. 

0 
O 

c 

CO 

0? 



T3 
0 

o 

CO 

0 



re „_ 
o> re 

E £ 

Q. O 

a 3 

CO co 

_Q a 

0 
£ 

o 

T3 



O 



^s-J; co 



co 

■ 

CO 



CO 

c 

CO 



CO +■» 

S © 

<4-> CO 



c 

5 
o 
c 



h 

_. .ES 

0 

o 



c 

0 

3 

O 



co .E-.E o 
J= o -c 

CO q_ O 

f Sg 

o 0 re 
^ re 0 

- re 
c ^ co 

22? 0 

3 

o £ 

0 C > 
0 O 



0 
CO 
3 



£ 

re 

0 

o 

CO LU 

"co Q£ 
0 _J 



0 « 
+i CN 

3 O 

CO ^ 

k o 



£ 

0 

3 

O 

0 



0 £; 



0 
_3 

"co 

**- 

CO 

0 

CO 
3 
CO 

o 



£ 

0 



0 
£ 

- CO = 



0 



0 g 

p « ^ f 2 



0 
3 JO 



£ 

■ MM 

5 



£ 



0 



O 



c <J> 
■- O) 
p> CO 

11 



a> .— w 2 o 



° = - 

£22 |- 

3 0 c ^ 

0) 0) 



re ^ 



E Q- 

0 
O 
X 
0 



0 



O 

o 

£ 

_c 
'5> 

CO 

E 

0 

+-» 

to 

■ MB 

CM 

a 

a) 

3 
O 



53 0 O 



Q 

1 I 
1 Q 



o 



to 



0- 



G 

i I 



**** 



(0 

Q) 
CO 



_0 

< 







j->— 




z 




-6 

















i_H> 



21 



Q 3 o 
LL O 



G> _ = 

£5 £5 



0) 

> 
re 



re 



o g-c » o o 



0) 
(0 

o 



c.£5 
.2 "5 



re 



(A 
(/) 

■ MSB 

a> 



ao c ° 

re © nj-xo 



o).5 re f=> re 

.e^« e E w 

3 c W t: o JI: 

q = J= 2° 2? 



re ^ 

5 ■ 
S> 

re£ 
.c© 
*- o 
c co 

re o 
0)2 

s ° 

.55 -> 

wi- 
re^ 



"°2: 

^ S**- 0) 



re 



05 
i_ 

o re 

a (A 

re c 
o 

o o 



05 



0)"° <DJ2 



re 3 



re*s"o 



■o>S? o> 
a) -d ~ > □) 
.c c E 5 re 

loss! 

^ o>^-* 
re r- ^ o re 

£reb§£ 
Si n X .±,.Q 



as re 
o re 

re„_ 

a) o 
re a) 

?i 

_ re 

.E o 
re c 
3 o 



re *- "O 

,U. 0) c 

Ee° 

CD -15 
>£re 

■T O c 
s_ O 0) 



CM 

o 

to 

"re 
re 



_ .re tj 
reJS ro 

T3 fc > S» 

: ■ - re Ct- 
! © re o a> 
■O § cc 

□ ch a) 
re 



re 
.a 



_re 

c re 



■0 
c 

re 

CM 

a 



ri2*- re 
z: -5 i_ 
re r o +=» 



ro s O 

to-E re o) 
>. c c 

o © o a 

— -3 t/3 ( » 



o 

c = 
re -3 
OH 

c 
o 



£ 
re 

s£ 

re"° 
c re 

v re 

« = ° 

re ©T3, 

E r ' 



J/3 



re 



T5 ro 

re c 
re 

£ oiH o 



g 



0 
O 



O 

o 

0 




u 
o 

o 

a 

a) 




CD 
X 

>» 
(0 

E 

+-» 



ro 

> 

re a> 



D) 
C 
» 

c 
> 



CD 
CD 
CO 

o 
> 



X 

"O 

-CD 
^— » 

c 

CD 

E 

n 03 

E » 

^ 

CD C 



03 



(0 

a. 



CO 

c 

■ Mi 

o 
a 

a. 



a) 



> 

"ro 

o 



o 

(0 

o 

03 
-Q 

(0 

a 
o 



<U 
•*-> 
i_ 

CD 

> 

re 

V) 



re 
E 

CO 

!E 



c 
o 

'(/> 



CM 

a: 



CM 
+ 

5 



O 



cd 



= Si .2 o OZ 



o 

CD 



> « 

ir> O 
. 

re o) 

» .E 



o 

(0 



0) 



> 

I 

c 
o 
c 



CO 

c 

a. 
o 

05 
E 



c 
x 

6 



c 
o 

03 
I— 

CD 

a 
o 



CO 



CD 
> 



O 

£ 



03 
O 



^ E s 



-C X 

* o 

I = 

re ^ 

a ro 

a c 

o o 

<B c 

O) c 

c © 

Q 5 



(0 



03 
Q. 

E 

o 
o 

■a 
c 

CO 



o 
o 



(0 

a> 
E 



03 0) 
CO « 

"~ c 

CD 
> 



C 

o 
a 

a 



o a 

a> JS 

S- i 

o o 

■O >, 

s - 

3 a. 

co a. 

> 



CO 

> 
o 

T3 
03 
03 — 



C 

CD 
X 

c 
o 



* 8 

* .5 

J E 

< a 

0 >> 
c -Q 

03 "D 

1 ^ 

LU 03 

CD 
X 

c 

03 

a 

T3 
C 



03 
O 



•o a. 

£ | 

0) Q. 

■a o 

X 



CD 



a: 

CD 
CD 
> 

CD 
O 

c 



o E 
c o 

CD k. 

a) 

O) 
CO 



CD 
O 



CO o 



<D CO 

o 
< 
a 



CO 

05 
T3 

X 

a 

03 



C 

o 
o 



o 
> 

CD 



■a 

CD 

o 

03 
0) 



u 
q 



•3- 

^ cm 



I J 

3 - 



1 



E 

o 




O) 



C 



0) 

w 

3 
Q_ 

0 

■ H 

u. 

c 

■ MB 

_I 

CD 



E "E ® 



5 

0 
JO 

3 
Q. 

0 



E 

h- 
JO 

o 
Q 

0 
JO 

3 
Q_ 

0 



5§ 

(0 CO 
3 3 

^ ""5* 
< < 



x CO 

"Erf 

3 © 
D_ .3 

0 jS 

5# 

_0 < 
-3 0 

3 2 
•— » Q. 

"O 0 
< CO 



0 9. 

3- 3 
= °- 

Q_ 0) 

| E 

■= 0 



3 
0. 

0 



CO 
0) 



O -1= 



0 
Q. 

S £ 
■o o 

0 O 
(0 0 

s = 

0 « 

Q. »- 
C 0 
£ °- 

3f 

0 H 
3 0 

(0 -Q 
is ro 

0 ^ 
I— < 



0 

3) 

(0 

o 

> 

(0 
CD 



c 
o 

• MM 

-*-> 

(0 
i_ 

0 

Q. 

o 

"co 
E 



0 

(0 



2 o 
> 



O © 

c £ 

s < 



0 
> 

o 

< 

0) 
JO 

CO 

05 
(/) 

0 

s_ 
CO 

-3 
H 



(0 
(0 

bo 

to 
c/> 

0 
i_ 

•*-» 

CO 
_0 

.3 

fS 
■*-< 

(/) 

3 



0 
"3 
O 

0 ^ 

■o ^ 

o u 
5 0 



0 g 

"E CL 

g * 

=0 0 £ 
< Q g 



(0 



(0 

0 ro 

^ 2 

o c 
© o 

0 o 

1 = 

S o 

is I 

3 O 

<-< 



o 
I- 

0 

<+-> 



T3 
< 

"to 
o 

E 

(0 

c 
>» 

(0 Q 

3 0 
Ui DQ 



0 

c 
o 



(0 



O 



0 



JO 

O 

> 
i 

c 
o 



c 
o 



3 

LL 

"co 

is 

"I 

£> 
o 



§§§§ 

S_ !_ i- S- 

o o o o 

E E E E « 

2 S 2 2"§ 

2 2 2 2 = 

< < < < a 

a: a: or a: £ 

2 2 2 2< 



gg 

U_ S— 

o o 

E E « 

0 CD 0 

2 2"? 

< < a 
q: a: £ 



>»>^>>>»>»>»>*>* 
oooooooo 
EEEEEEEE 

00000000 



<<<<<<<< 



< 

c 

"3 

0 
s_ 

o 

-t— ' 

CO 
0 

< 

(A 
D) 
_C 
Vi— » 

0 
CO 

w 
c 
o 

^3 
O 

c 



CO 

o 



o ■- 



O 

T3 _ 
0 - c 
N 0 

.§3 

O 0 
O 0 



o or 



0,0 
-CO 



0 



0 0 
«5 C 



< < © 

a: a: "5 

E so 

i .i 



U 

II 

or s 



i u 



to 

EH 



o 

00 o> 



"J 



T j° T ^ 



P9Jd 

•p uoisiAaj sapijs ajnpgjiipje pe^epdn aifl s| qjbh 
6ub«9"i b\)\o\*i 

[LUOO'SS9JdAO@pj] 9UU9p lOJOJj 

9. ?W3 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
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Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 
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□ GRAY SCALE DOCUMENTS 
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□ OTHER: 
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